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EARTH ON ICE

A Bold Attack on Global Warming
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Outside review + rethink

(i.e., benevolent censorship)
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Scientist gets last word
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IS the Sclence
“Settled”?
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Figure I 4. Atmospheric concentrations of carkbon dicsxids, methans and nitrouas oocids over
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Global Warming is Happening NOW:

“Warming of the climate system Is unequivocal,
as Is now evident from observations of increases
In global average air and ocean temperatures,
widespread melting of snow and ice, and rising
global mean sea level (see Figure SPM-3). {3.2,

4.2, 5.5}.”

IPCC, Summary for Policymakers, Contribution of
Working Group | to the Fourth Assessment Report,
February, 2007
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Figure L 1. Changes in global mean Emperatare, sea kvel, and snow cover area. Panel (&)
shows global me an temperatures as anmual values (open circles) and a smoothed curve (black
lime ) with uncertainty in the smoothed curve shown by the yellow shaded area. Panel (b
shows global me an sea level from tide gauge data (circk ) and recent saellits measuremernits
imed lire). Panel (o) show s A pcil Morthem Hemisphere snow cover areasach yvear (circks)
with smoothad values (black line ). [WiGI Figure SPM-3]
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P % .Hr.l-n:l._ i E m

s f ; et E '*" '

: 'i. l LA ) "

O g = L .-——/ e,
Q ERID e R

S atural CausesOnly & ™ =~ -
= “ Natural + Human Causes

L s Qlskial i e J. . . SoaGcw
'*’é E.D.Observed ‘Ef e

< i trend E - ﬁ: N
E £ | i | | 5| |
L Figure 5PNV -4 Compartson of observed comine nral- and global-scale changes in surface termpserarue with
(f) results stmulated by climate models using natural and anthropogenic Forcings Decadal averages of observations
: are shown for the period 19052005 (Black line) plotted agsinst the cente of the decade and melative 1o the

carresponding averzpe for ihe 1901- 1950, Lines are dashed where sgpatial coverage 15 ss than 507 Blue
shaded bands show the 5-95% range for 19 simuplattons from 5 climate models vaing only the patural forcings
due to solar actvity and volkoanoes. Red shaded bands show the 5-95% range for 58 model simuolations from 14
climate models using both naarzl snd anthropogenic forcings. [Filgae 2.5)




Munich Re:

“We need to stop this dangerous
experiment humankind Is
conducting on the Earth’s

atmosphere.”
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Article 2 of the UN Framework Convention on Climate Change
(UNFCCC) states that: “The ultimate objective of this Convention
and any related legal instruments that the Conference of the
Parties may adopt is to achieve, in accordance with the relevant
provisions of the Convention, stabilization of greenhouse gas
concentrations in the atmosphere at a level that would prevent
dangerous anthropogenic interference with the climate system”.
The Framework Convention on Climate Change further suggests
that “Such a level should be achieved within a time frame
sufficient

e to allow ecosystems to adapt naturally to climate change,

e {0 ensure that food production is not threatened and

e t0 enable economic development to proceed in a sustainable
manner.”



“Dangerous” Climate Change

 Who decides what is “dangerous” in DAI?
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“Dangerous” Climate Change

Who decides what is “dangerous” in DAI?
Many ways to define DAI

Ultimately, not a scientific choice
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Climate Uncertainty

* Inherent uncertainty in projections of future
climate
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Climate Uncertainty

* Inherent uncertainty in projections of future
climate

* Best guess > Range
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Climate Uncertainty

* Inherent uncertainty in projections of future
climate

* Best guess > Range™

*Climate Sensitivity: 1.594.5 C:
Charney Report (1979) , IPCC (1996, 2001)
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Climate Uncertainty

* Inherent uncertainty in projections of future
climate

* Best guess - Range® > PDFs

*Climate Sensitivity: 1.594.5 C:
Charney Report (1979) , IPCC (1996, 2001)
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Climate Uncertainty
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Temperature Change above 2000 (°C)
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Most sensible decision paradigm?: Risk-management.




IS the Sclence
“Settled”?
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Double Ethical Bind:

*full disclosure
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Double Ethical Bind:

*full disclosure

*be effective
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Double Ethical Bind:

*full disclosure (in 20 second sound
bites??1@#3$77?)
*be effective
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Double Ethical Bind:

*full disclosure (in 20 second sound

bites??1@#3$77?)
*be effective (need 20 second
sound bites!)
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CAN WE ‘SOLVE" THE "DOUBLE
ETHICAL BIND" ?
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CAN WE ‘SOLVE" THE "DOUBLE
ETHICAL BIND" ?

USE METAPHORS THAT CONVEY
BOTH URGENCY AND

UNCERTAINTY
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The great “greenhouse
gamble”...

>5°C (3.8%:; 1 in 26 odds)
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Source: MIT Joint Program on the Science and Policy of Climate Change




To Help Ensure
Credibility (in Writing)*
e Hierarchy of backup products:

= Op-ed pieces
=|_onger popular articles

= Books

*Explain how your views were
modified with new evidence
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To Help Ensure
Credibility (in Speaking)

e Hierarchy of backup products:
* 15 second sound bites
* 1 minute explanation
= 10 minute talk

* 50 minute lecture (sometimes more
for some of us!)
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SCHNEIDER'S "THREE
COMMANDMENTS" OF
COMMUNICATION:

Know thy audience!
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SCHNEIDER'S "THREE
COMMANDMENTS" OF
COMMUNICATION:

Know thy audience!
Know thy self!
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SCHNEIDER'S "THREE
COMMANDMENTS" OF
COMMUNICATION:

Know thy audience!
Know thy self!
Know thy stuff!



IMPACTS:
A Brief Litany
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Figure L 1. Changes in global mean Emperatare, sea kvel, and snow cover area. Panel (&)
shows global me an temperatures as anmual values (open circles) and a smoothed curve (black
lime ) with uncertainty in the smoothed curve shown by the yellow shaded area. Panel (b
shows global me an sea level from tide gauge data (circk ) and recent saellits measuremernits
imed lire). Panel (o) show s A pcil Morthem Hemisphere snow cover areasach yvear (circks)
with smoothad values (black line ). [WiGI Figure SPM-3]
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Inuit to file anti-U.S. climate petition
Wed Jun 15, 2005 11:09 AM

OSLO (Reuters) - Inuit hunters threatened by a melting of the

Arctic ice plan to file a petition accusing Washington of violating
their human rights by fueling global warming, an Inuit leader said
Wednesday.

Sheila Watt-Cloutier, chair of the Inuit Circumpolar Conference
(ICC), also said Washington was hindering work to follow up a
2004 report by 250 scientists that said the thaw could make the
Arctic Ocean ice-free in summer by 2100.

Watt-Cloutier, in Oslo to receive an environmental prize, said the
Inuits' planned petition to the 34-member Organization of
American States (OAS) could put pressure on the United States to
do more to cut industrial emissions of heat-trapping gases.

"It's still in the works, the drafting is still going on," she said of a
long-planned petition to the OAS' human rights arm, the Inter-

American Commission on Human Rights.



PAGE ONE

The Ukukus Wonder
Why a Sacred Glacier
Melts in Peru's Andes

It Could Portend World's End,
So Mountain Worshipers
Are Stewarding the Ice

By ANTONIO REGALADO
Staff Reporter of THE WALL STREET JOURNAL
June 17, 2005; Page A1

An ukuku hauls a block of
mountain ice near Cuzco, Peru,
im 1999 The tradition 1s
disappearing along with Peru's
glaciers.
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The “Real” Cause of Global Warming
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The “Real” Cause of Global Warming

Victims As
Villains
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The Joy of Tech..

by NMitrozac & Snaggy

THE BAD NEWS IS THE
ICE CAP IS MELTING
AND IT'S GOING TO BE
ALMOST IMPOSSIBLE
TO CATCH SEALS.

THE GOOD NEWS IS IF
WE KEEP MOVING SOUTH,
THERE’S TONS OF FAT
AMNIMALS CALLED
“HUMANS" WHO CAN'T
RUN VERY FAST.

joyoftech.com

©2007 Geek Culture






Governor of
California:

80% reduction In
emissions by 2050
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Motivating Issues For A
Sustainability Agenda For
California on Climate
Change
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In California, this trend is widespread in the
Sierra Nevada, and has yielded flows that

Center of Mass of WY Flow

are about 2 weeks earlier now.

Timing of Center of Mass of Water-Year Full-Natural Flows

# Sacramento Basin
& San Joaguin Basin

June 1 ]
May 1 -
April 1 |

March 1 T

- mlee ._-.I.-_-.I... ..J.-_-..'.-_--.I-... =k ._--.I.._-._I.-. .-l.--..’._--. J._. .-k_--_.l..--_. L ...J.--_..'.--. -J_.. crdsmme
1300 13910 1320 1930 1340 1950 1360 1370 1360 1330 2000

Roos, 1989, 1991 Dettinger and Cayan, 1995



Not surprisingly, these timing and snowpack
changes are attributable to long-term
winter-spring warming trends
across the West.

March-May
Temperature Trends
1950-1997

Cayan et al., 2001







“Very High Confidence” Global Warming
Impacts

 North American Impacts Projected
(cont’d)

— Fire & Pest Impacts: “Disturbances from

pests, diseases, and fire are projected to

nave increasing impacts on forests, with an

extended period of high fire risk and large

Increases in area burned. “

IPCC, Summary for Policymakers, Working Group I
Contribution to the Fourth Assessment Report, April, 2007

-
<
L
=
-
O
o
(@
L
>
—
- -
o
x
<
<
o
L
2
=




US EPA ARCHIVE DOCUMENT

Risk of catastrophic fires
(and other disturbances)

¢ Tom Lonie




Wildfires Frequency increased
four fold in last 30 years

~ Western US area burned

han o
1 s j\
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Source: Westerling et al. 2006
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We can Choose our Emissions Future

(Intergovernmental Panel on Climate Change Emission Scenarios)

% Higher
-~ Emissions

O =

5 AlFl oy / | |

ey Medium-High

S 15 Emissions
5 Hstoric

§ 0 \ = T \ \ \

1800 1850 1900 1950 2000 200

Year

Just fossil fuel emissions shown in graphic.



US EPA ARCHIVE DOCUMENT
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Extraordinary & Compelling Conditions

Hotter Days Lead to More Smog

Daily Maximum Ozone (ppm)

0.30

0.25

0.20

0.15

0.10

0.05

0.00

i L .
| South Coast Air
| Basin

Ozone Levels
| (1996-1999)
40 60 80 100 120

Mean Maximum Temperature (°F)

Our Changing Climate: Assessing the Risks to California (2006),

www.climatechange.ca.gov. Source: Air Resources Board, 2000
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Extraordinary & Compelling Conditions

More Smog Likely: Section 209(b) clearly covers
this extraordinary and compelling condition

100
1 Lower Warming Range
[ Mid Warming Range
75 -
% Increase
Day
Conducive to 50 -
Ozone
formation
25 -
0 |

Los Angeles San Joaquin Valley

Our Changing Climate: Assessing the Risks to California (2006),

www.climatechange.ca.gov
Data from GFDL B1 and A2 runs. SOURCE: Kleeman et al. 2006



% Remaining, Relative to 1961-1990

2020-2049 2070-2099

Lower Emissions Higher Emissions Lower Errissions Higher Emissions

4%
remaining

60%
remaining

11%

remaining

California

California

California

Remaining Snowpack (%)

| | |
60 40
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Decreasing Wine Grape Quality

Temperature Impacts

Optimal J Impaired

(mid)
Optimal Optimal
(low) (mid-high)
Marginal § Impaired

Wine Country (Sonoma, Napa Counties)
Cool Coastal (Mendocino, Monterey Counties)

Marginal jImpared

Optimal
(mid-high)

Impaired

Northern Central Valley (San Joaquin, Sacramento Counties)

Impaired

Impaired

Impaired




WHAT ARE THE FUTURE
IMPLICATIONS OF POPULATION,
AFFFLUENCE AND
TECHNOLOGY GROWTH
PROJECTIONS?
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk H OW
CAN THE FUTURE BE
SCIENTIFICALLY ANALYSED?
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| ARTIFACTS

i cgooa ouRk PAST
4.3, 4 0

“We're not certain why they disappeared, but archeologists speculate
that it may have had something fo do with therr size.”
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Large Vehicles Are the Solution, Npt the Problem

By SAM KAZMAN

If you listen to journalists, you'd think
;port-utility vehicles were more dangerous
‘han Saddam Hussein. SUVs supposedly
ieplete the Earth's resources, poison its
itmosphere and encourage rude driving.
Aorst of all, because of their size they al-
.egedly pose a grave collision threat to just
ibout anyone who ventures outdoors. Ac-
-ording to a recent New York Times re-
sort, the worst safety hazard is yet to
:ome—once these “expensive toys” depre-
‘iate and are sold by the “responsible fam-
ly people™ who now drive them, they'll be
zought by teenagers who'll handle them
2ven more recklessly.

These threats have been wildly over-
stated. And the solution proposed by many
3UV critics, raising the federal fuel econ-
omy standards, would mean expanding a
~egulatory program that has already
:aused thousands of traffic deaths.

The federal Corporate Average Fuel
Zconomy standards, enacted in the wake
>f the mid-1970s oil shocks, require each
iuto maker's annual output of new cars to
Teet a set fuel economy level. The current
sassenger-car CAFE standard is 27.6 miles
ser gallon; for light trucks, the standard ls
3 more lenient 20.7 mpg.

The easiest way for car makers to meet
sver-rising CAFE standards has been
through continued car downsizing. As the
National Highway Traffic Safety Adminis-
ration itself rioted, “weight reduction is
orobably the most powerful technique for
:improving fuel economy. . . . Each 10 per-
zent reduction in weight 1mpro'lres the fuel
aconomy of a new vehicle design by ap-
nroximately 8 percent.” The result was a

CAFE-driven downsizing of approximately

500 pounds per car.

Smaller cars, however, are less crash-'

worthy than similarly equipped large cars
in practically every type of accident. Ac-
cording to a 1989 Harvard-Brookings
study, CAFE-induced downsizing has in-
creased car occupant fatalities by between

14% and 27%; that translates to between
2,000 and 4,000 extra deaths a year.

You'd think that NHTSA, an agency
“whose middle name is safety, would have
brought this issue to the forefront of public

attention. But instead NHTSA has repeat-
edly claimed that CAFE has no safety ef-’
fect. In a 1992 court case brought by the-

Competitive Enterprise Institute and Con-
sumer Alert, a panel of federal appeals
judges blasted NHTSA's po-
sition as “fudged analy-
sis,” “statistical legerde-
main” and “bureau-
cratic mumbo-jumbo.™
If CAFE had been a°
privately = produced
product, it would long
ago have been recalled as
defective and its pro-
ducer, NHTSA, jailed for
the coverup. But because

CAFE is a product of Washington rather

than Detroit, it remains in place; worse

yet, ltthreatenstoexpmdmthe(aoeo!

the SUV “threat.”

The overblown nature of that threat is
demonstrated by a issued last
month by the Insurance Institute for High-
way Safety. Journalists widely reported
the study as re-emphasizing the need for
action against SUVs, but its findings indi-
cate otherwise. What the institute found
was that collisions between ears. and
SUVs account for only ﬂufcaruompant
fatalities.

Cars are most vulnerable in side 1m~
pact collisions. According to the institute,
in fatal collisions involving cars that are
hit on the side by SUVs, the relative risk

.that the death will be in the car rather than

the SUV is an apparently lopsided 27-to-1.
But when this relative risk is broken down_
by car weight categories, it turns out that™
car-SUV mismatches are frequently out-
weighed by other common collision dis-
parities. For example, the occupants of a
light car struck in the side by a heavy car

Imama&l;mlativé rintotduththxn
when a heavy car is side-impacted by an
SUV. That is, there is a greater mismatch

between light cars and heavy cars than

there is between heavy cars and SUVS.

~ What this means is that upsizing the
car fleet may well be the most important
step we could take toward

improving
safety. But upsizing, of course, is what
7CAFEuu'rentlyrestrlcts .

out, on closer analy-

' pmmtlo tata.llties per year, most of them

in cars coiliding with SUVs. But according

the common pecple to move about need-
lessly.” Today the elitist view is that the

heboughtit(orsafet}' lﬂd.isth:lg'tﬂshhm:
self from “some teenager” trying “to b
cool.” Too bad his regulatory approac:
doesn’t do much for other people's safety

In fact, much of the SUVs" recent popu
larity stems from CAFE itself. CAFE’s re
strictions took their greatest toll on larg
cars and station Wagons. AS economis

‘Paul Godek pointed out in a.study put

lished last fall, light trucks were the onl
real alternative for consumers concerne
about safety and seating capacity. In e:
fect, he concludes, most of the weigt
forced off the passenger car fleet by CAF.
has reappeared in the light truck fleet.

So the real problem is CAFE, not SUV:
The next time you hear the term SUV, re
member: The “S™ might as well stand fc
scapegoat. ' b

. M.Kazmsmﬂﬂmse!ofth
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‘The words of the prophet are
written on the...?’
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‘ ‘ Cars on a diet!
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We can Choose our Emissions Future

(Intergovernmental Panel on Climate Change Emission Scenarios)

CO2 tripling by 2100, then Higher
s _mgnezzmo—/ Emissions
30 - AlF

CO2 doubling,

25 | ) Medium-High
| . Emissions
i’ then stabilized /
10 L
5 | Historic <l
Emissions
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Just fossil fuel emissions shown in graphic.
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Projected patterns of precipitation changes Any Robust Conclusions?

AP - L .

20 0 5 5 10 2
Figure 3.3. Relative changes in precipitation (in percent) for the period 2090-2099, relative to
1980-1999. Values are multi-model averages based on the SRES AIB scenario for December
to February (left) and June to August (right). White areas are where less than 66% of the

models agree in the sign of the change and stippled areas are where more than 90% of the
models agree in the sign of the change. [WGI Figure 10.9]



YES (untortunately) In many drier areas

Projected patterns of precipitation changes
*E More prg itation in higher latitudes, espeually In winter

nuliimodel  A1B _ DJF mult-model

LT T summer

5 §F 10 2N

Figure 3.3. Relative changes in precipitation (in percent) for the period 2090-2099, relative to
1980-1999. Values are multi-model averages based on the SRES AIB scenario for December

to February (left) and June to August (right). White areas are where less than 66% of the

models agree in the sign of the change and|stippled areas are where more than 90% of the
models agree in the sign of the change.|[WGI Figure 10.9]
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Calculating The Range of Warming Climate System
Uncertainty

Year
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Source: IPCC, WG 1, AR4, 2007




IS The Science
“Settled”?
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Warming Very Likely—But How Much?: Wide Range

! |  6.4C

Global surface warming (°C)
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Risk = Probability* x
Consequence
[What metrics** of harm?]

-$/ton C avoided

-lives lost/ton C avoided
-species lost/ton C avoided
-Increased Inequity/ton C avoided

-quality of life degraded/ton

*Subjective probability density functions
**Any weights on each metric are normative
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PARADIGMATIC DILEMMA (All
language Is from IPCC SPMSs):.

Risk management framework emerges as a
useful framework to address key
vulnerabillities.
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PARADIGMATIC DILEMMA (All
language Is from IPCC SPMSs):.

Risk management framework emerges as a
useful framework to address key
vulnerabillities.

‘versus”

However, the assignment of probabilities to
specific key impacts is often very difficult
due to the large uncertainties involved.
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TONNES OF CO, EMISSIONS PER CAPITA, 2003
40 -
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45,000

~ 15% of Annual Electricity Use in California ms
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45,000
~ 15% of Annual Electricity Use in California ms

40,000 .
If a KWh is $0.15, then

35,0004

IS a savings of about $6

50,000 billion per year! /
Utility Efficiency
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Methods to achieve announced
climate sustainability goals?

e Volunteerism
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Methods to achieve announced
climate sustainability goals?

e Volunteerism

e Technology, R,D & D subsidies
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Some general principles:

e Start smart
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Some general principles:

e Start smart

Do well by doing good
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Some general principles:

e Start smart
Do well by doing good

e Stress the win-wins
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Some general principles:

Start smart

Do well by doing good

Stress the win-wins

Just transitions for those negatively affected
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Some general principles:

Start smart

Do well by doing good

Stress the win-wins

Just transitions for those negatively affected

Advanced notice
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Some general principles:

Start smart

Do well by doing good

Stress the win-wins

Just transitions for those negatively affected

Advanced notice

Inexorability
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Some general principles:

e Start smart

Do well by doing good

e Stress the win-wins

e Just transitions for those negatively affected
 Advanced notice

e Inexorability
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« Rewards for early adaptors




Questions?
Comments??
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